Variation was measured among and within commercial honey bee stocks in the time of day that drones fly. Ten commercial stocks, representing three honey bee races and one racial hybrid, were surveyed. Results indicate that substantial variation existed among the 45 colonies. Significant differences among mean departure times were obtained on 16 out of 20 observation days. Significant differences in departure times were observed among colonies of different races but were also observed among colonies of the same race, and even among colonies of the same commercial stock.
INTRODUCTION
This is a study of the variation among and within commercial honey bee stocks in the time of day that drones fly. The (H OWELL and U SINGER , 1933 ; L AVREKHIN , 1960 ; R UTTNER , 1966 ; BoL'sHAKOVA, 1978) however T ABER (1964) reported flights of almost two hours earlier in studies conducted early in the drone season. (3) Temperature, light intensity, w:ndspee!', cloudiness, and possibly humidity and barometric pressure, influence the time of day that drones fly (M IKHAILOV , 1928 ; H OWELL and U SINGER , 1933 ; D RESCHER , 1969 ; T UCHASHVILI , 1969 , ; B OL ' SHAKOVA , 1978 ; V ERBEEK and D RESCHER , 1984 Drones were marked in order to identify age and colony of origin. Two days before emergence, the drone comb and one frame of young bees and unsealed larvae were placed above a queen excluder over the brood chamber of each hive. All previously emerged drones were removed from both frames at this time. Each day, thereafter, newly emerged drones were marked on the notum with either one or two color dots of quick-drying enamel paint. Four cohorts (100 drones per cohort) were marked, one per day, in each colony. The total number of cohorts differed from four, on occasion, either when almost all drones emerged within 1-2 days, or when emergence extented for several days.
The variable of primary concern in this study was the frequency of drone departures over time. Departure time (to the nearest minute) and drone ages were recorded by observers sitting adjacent to colony entrances from 1400 h to 1800 h CDT. Data were analyzed using the University of Kansas Academic Computer System and also using a Zenith Data Systems Z-100 microcomputer. Statistical descriptions and one-way analyses of variance were obtained from BMDP-7D statistical package (D IXON , 1981) . Multiple comparisons among pairs of means were calculated using the Games and Howell method (Program MCHETV -So ' xnr. and Roar.F, 1981 ; RottLF, 1983) . Due to lack of homogeneity of within-colony variances, the statistics used here for the overall analysis and subsequent multiple comparisons of means are approximate tests that are robust under conditions of inequality of variances (BROWN and F ORSYTHE , 1974 a ; S OKAL and R OHLF , 1981) . Equality of variances were tested using the Levene (W&dquo;) statistic (BROWN and F ORSYTHE , 1974b figure 5 , r = .174, n = 165, P < .OS). But for queenless nucleus colonies, duration of flight activity appeared to decrease with age, although not statistically significantly (figure 6, r = &mdash; .179, n = 67, P > :0!5).
DISCUSSION AND CONCLUSIONS
Patterns in drone mating flight times indicated that significant differences among colonies, in the time of day that drones fly, occur frequently. Significant differences in the duration of flight activity among colonies (based on withincolony variances) were also common. These differences in drone flight behavior were observed among colonies of different honey bee races but were also observed among colonies of the same race and even among colonies of the same commercial stock.
At present, no one race or commercial stock can be described as early or late in drone flight activity. Means 
174, n = 165, P < .05). Longer duration of flight activity associated with increasing age is probably a function of maturation of flight muscle and possibly increased tolerance to meteorological extremes. Also, longer duration of flight activity among older drones is probably associated with decreased retention of them by workers. Worker bees give preferential care to younger drones and under conditions of resource stress sacrifice older drones first (J AYCOX , 1961 ; C OBEY , 1983) .
A very different age relationship was observed for drones housed in queenless nucleus colonies (having 3!000!5!0'0!0! workers). Among nucleus colonies, mean departure time was highly dependent on drone age, that is, older drones flew later in the day (r = .433, n = 67, P < .01). Also, duration of flight activity did not increase with drone age, as with standard colonies, but instead showed a slight decrease and no significant correlation (r = &mdash; .179, n = 67, P ! .05). A comparison of these results with those of standard colonies is confounded, unfortunately, by the fact that nucleus colonies were observed later in the summer when temperatures were generally higher. Worker 
